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PUR POSE: To provide a palyacetal resin composition excellent in mechanical strength, causing few gate 
cloggings and developing little: deposit on molds in its molding, suitable for esp. small-sized or light-gage 
molded products. 

CONSTITUTION : The composition can be obtained by incorporating (A) 100 pts.wt. of a polyacetal resin with 
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compound, and (E) 0.01-5 pts.wt. of an ester compound from a polyhydric alcohol and fatty acid. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[C laim (s)] ■ 

[Claim 1] (A) Polyacetal resin 100 It is (B) to the weight section. The fibrous titanium oxide 1 with which 
surface preparation was performed - 70 weight sections (C) Nitrogen content compound, The hydroxide of alkali 
metal or alkaline earth metal, One sort or two sorts or more of compounds 0.01 chosen from the metal content 
compound which consists of an inorganic-acid salt or carboxylate -5 weight sections (D)The hindered phenol 
system compound 0.01 - 5 weight sections (E) The ester compound 0.01 from polyhydric alcohol and a fatty 
acid - 5 weight sections are blended. The becoming polyacetal resin constituent. 

[Claim 2] fibrous titanium oxide (B) Diameters 0.02-0.6 of average fiber mum and 1-20 micrometers of mean 
fiber length it is — PORISE tar-acid-resin constituent according to claim 1 characterized by an aspect ratio 
being ten or more. 

[Claim 3] Ester compound (E) PORISE tar-acid-resin constituent according to claim 1 or 2 characterized by 
being, glycerol monostearate, glycerol distearate, glycerol monobehenate, sorbitan monostearate, or sorbitan 
mono-behenate. 

[Claim 4] Mold goods used as precision components of small [which comes to fabricate the PORISE tar-acid- 
resin constituent of claim 1-3 given in any 1 term ], or thin meat. 

[Claim 5] Mold goods according to claim 4 whose precision components of small or thin meat are wrist watch 
components, printer components, and electronic desk calculator components. 



[Translation done.] 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

... 1 .This document has been translated by computer. So. the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
. 3. In the drawings, any words are not translated. . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mold goods which consist of a constituent which blended 
with polyacetal resin the fibrous titanium oxide with which surface preparation was performed, and the stabilizer 
of a specific combination, and this constituent, the polyacetal resin constituent of this invention blends fibrous 
titanium oxide — a mechanical strength — excelling — in addition — and fiber is detailed, and few, with 
combination with a specific stabilizer, since there are very few affixes to metal mold, gate plugging is used 
suitable for the mold goods of small or thin meat. 
[0002] 

[Description of the Prior Art] Acetal resin is used for the recent years very wide range field like common 
knowledge as typical engineering plastics excellent in chemical property, such as physical characteristics, such 
as a mechanical property and an electrical property, or chemical resistance, and thermal resistance. However, 
particulars are further required also of the property as the ingredient with amplification of the field for which 
polyacetal resin is used. For example, in the field of wrist watch components, a small electrical-and-electric- 
equipment product, etc., since much more small and thinning of components are considered, reinforcement is 
more high and the ingredient with the more small size of a bulking agent is called for. In order to meet this 
demand, the approach of adding inorganic fillers, such as a glass fiber and a potassium titanate fiber, to 
polyacetal resin conventionally is learned, however — usually — a glass fiber — the diameter of average fiber - 
- 6-13 micrometers mean fiber length — 20-3000 micrometers it is — thick numbers, such as a watch gear, — 
10 micrometers large on components — elapsing — it cannot be used — a potassium titanate fiber — the 
diameter of average fiber — 0.2-2 micrometers mean fiber length — 10-100 mum it is — although it is usable, 
it is hard to say that there is often a problem of gate plugging and it still crops up enough. On the other hand, 
titanium oxide needlelike as a bulking agent which replaces the above-mentioned glass fiber and a potassium 
titanate fiber is developed, and the reinforcement which blended this with various plastics, and the resin 
constituent excellent in surface glossiness are proposed recently (J P ,1 -1 1 3465,A). However, according to this 
invention person s etc. examination, it became clear that there was a problem that the polyacetal resin which 
blended the above-mentioned needlelike titanium oxide has remarkably many amounts of the metal mold affix at 
the time of shaping, that is, the frequency of a metal mold maintenance becomes high. This problem was the 
thing of the proper produced in the case of shaping of a polyacetal resin constituent, and since especially the 
maintenance in the case of small components required time and effort dramatically, it has been the serious 
failure of a productivity drive and was anxious for the improvement. 
[0003] 

[Means for Solving the Problem] blending with polyacetal resin the fibrous titanium oxide with which surface - 
preparation was performed, and the stabilizer of a specific combination, as a result of inquiring wholeheartedly 
so that this invention person may get the polyacetal resin constituent which canceled these faults — a 
mechanical strength — good — in addition — and that there is little gate plugging, since there are very few 
affixes to metal mold, it came to complete a header and this invention for the suitable resin constituent also for 
shaping of small and light-gage mold goods being obtained. That is, this invention is (A). Polyacetal resin 100 As 
opposed to the weight section (B) The fibrous titanium oxide 1 with which surface preparation was performed - 
70 weight sections (C) Nitrogen content compound, The hydroxide of alkali metal or alkaline earth metal, One 
sort or two sorts or more of compounds 0.01 chosen from the metal content compound which consists of an 
inorganic-acid salt or carboxylate -5 weight sections (D) The hindered phenol system compound 0.01 -5 
weight sections (E) The ester compound 0.01 from polyhydric alcohol and a fatty acid - 5 weight sections are 
blended. It is related with the mold goods which consist of a becoming polyacetal resin constituent and this 
constituent. 
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[0004] Hereafter, the'constituent of this invention is explained in detail. Polyacetal resin used by this invention 
(A) If it carries out, both a polyoxymethylene homopolymer or the polyoxymethylene copolymer which most 
principal chains become from an oxy-methylene chain a terpolymer, etc. can be used. Especially although there 
is especially no limit also in polymerization degree, when aiming at small and light-gage mold goods, generally Ml 
is 7g /10min. It is desirable that it is above. 

[0005] Fibrous titanium oxide with which surface preparation was performed to this polyacetal resin in this 
invention (B) It is blended. In the case of polyacetal resin, it produces decomposition and foaming of resin at the 
time among a compound of shaping and is not practical if the fibrous titanium oxide which has not carried out 
surface preparation is blended. The reinforcement effectiveness by the fibrous titanium oxide blended here is 
greatly influenced by the aspect ratio of fiber, and is deficient in the reinforcement effectiveness in ten or less 
aspect ratio. Therefore, in this invention, a ten or more-aspect ratio thing is used suitably, moreover, the 
diameter of average fiber of fibrous titanium oxide —0.02-0.6 mum and mean fiber length — 1-20 micrometers 
it is — things are desirable. Moreover, the fill is polyacetal resin 100. It is 1 - 70 weight section to the weight 
section. It is not deficiently [ in the reinforcement effectiveness ] practical in it being under 1 weight section, 
and since the thermal stability of a constituent will be reduced while a fluidity falls remarkably if 70 weight 
sections are exceeded, it is not desirable. 10 - 50 weight section is desirable practical, and 20 - 40 -weight 
section is the most desirable. If the finishing agent given to fibrous titanium oxide in this invention can cover a 
fiber front face mostly, there is especially no limit on the chemical structure, and all well-known things are 
usable and it can illustrate various coupling processing agents, such as a silane system, a titanate system, an 
aluminum system, and a zirconate system. Specifically, N-(2-aminoethyl)-3-aminopropyl trimethoxysilane, 3- 
glycidoxypropyltrimetoxysilane, isopropyl TORISUTE aroyl titanate, J IIS 0 PUR OP OKISHI aluminum ethyl 
acetate, n-butyl zirconate, etc. are mentioned. In addition, the operability at the time of a compound is 
dramatically excellent compared with the object which is not granulation, and what granulated these fibrous 
titanium oxide has it. [ still more desirable ] However, since the maldistribution of fiber may be caused and 
mechanical physical properties may fall if focusing is too strong, caution is required. 

[0006] (C) used by this invention Components are one sort or two sorts or more of compounds chosen from 
the metal content compound which consists of the hydroxide of a nitrogen content compound, alkali metal, or 
an alkaline earth metal, an inorganic-acid salt, or carboxylate. With a nitrogen content compound here 
Independent or the copolymerization polyamide like Nylon 12, Nylon 610, and nylon 6 and 66-610, From a 
caprolactam to the permutation polyamide which has a methylol radical etc., nylon salt, and composition Or 
polyamides, such as polyester amide compounded from combination with a caprolactone and a caprolactam 
Polyaminotriazole and dicarboxylic acid dihydrazide, for example, oxalic acid hydrazide, The heating 
condensation product compounded by heating from ureas, such as adipic-acid hydrazide and sebacic-acid 
hydrazide, The nitrogen-containing condensation polymer compounded from a urea and diamines, the urea 
heating condensation product which heats a urea and is compounded, URASHIRU, cyanoguanidines, a 
dicyandiamide, guanamine (2, 4-diamino-sym-triazine), A melamine (2, 4, 6-triamino-sym-triazine), N-butyl 
melamine, N -phenyl melamine, N, and N-^diphenyl melamine, N, and N-diaryl melamine, N, N ', and N "-triphenyl 
melamine, N, N ', N "-trimethylolmelamine, Benzoguanamine (2, 4-diamino-6-phenyl-sym-triazine), 2, 4-diamino- 
6-™ethyl-sym-triazine, 2, 4-diamino-6-butyl-sym-triazine, 2, 4-diamino-6-t)enzyloxy-sym-triazine, 2, 4- 
diamino-6-butoxy-sym-triazine, 2, 4-diamino-6-cyclohexyl-sym-triazine, 2, 4-diamino-6-chloro-sym-triazine, 
2, 4-diamino-6-mercapto-sym-triazine, two — four -a diauxy — six - amino -sym -triazine (AMERAIDO) — 
two -oxy-one - four — six -diamino - sym - triazine (AMERIN) — N — N — ' — N — ' — N — ' - • 
tetracyano — ethylbenzo — guanamine — a melamine - formaldehyde — a condensate — etc. — mentioning - 
- having . Things desirable as a nitrogen content compound are a melamine or a melamine derivative, a 
melamine-formaldehyde condensate, etc. Next, the metal content compound which consists of the hydroxide of 
alkali metal or an alkaline earth metal, an inorganic-acid salt, or carboxylate is explained. As an alkali metal, a 
lithium, sodium, a potassium, etc. can mention the salt of the permutation higher fatty acid with which each salt, 
such as carbonic acid, phosphoric acid, and a silicic acid, has [ magnesium, calcium, barium, etc. ] substituents, 
such as oxalic acid, a malonic acid, a succinic acid and stearin acid, a premium grade (C12 -C32) fatty acid like 
behenic acid, and a hydroxyl group, as carboxylate as an inorganic-acid salt again etc. as an alkaline earth ' 
metal, desirable — calcium, magnesium, the hydroxide of a lithium, a carbonate, and carboxylate — it is 
carboxylate still more preferably. If desirable metal content carboxylate is illustrated especially, calcium 
stearate, 12 hydroxy calcium stearate, behenic acid calcium, etc. will be mentioned. These compounds (C) You 
may use independently, respectively and two or more sorts may be combined, compound (C) in this invention 
loadings — (A) Polyacetal resin 100 the weight section — receiving — 0.01 - 5 weight section — desirable — 
0.03 - 2 weight section — it is chosen in the range of 0.05 - 1 weight section still more preferably. In under the 
0.01 weight section, since the inclination for the compound itself [ this ] to deposit on a constituent or a mold- 
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goods front face will come out if the improvement effect of thermal stability is not demonstrated enough and 5 
weight sections are exceeded, these loadings are not desirable. 

[0007] This (C) A component is a hindered phenol system compound (D). And ester compound from polyhydric 
alcohol and a fatty acid (E) It uses together and it is fibrous titanium oxide (B). In order to show the 
effectiveness which catches the formaldehyde which suppressed decomposition of polyacetal and carried out 
decomposition generating by being blended with the polyacetal resin to contain, generating of the cracked gas 
at the time of shaping is suppressed as much as possible, and it is guessed that it is what does not generate 
most metal-mold affixes. 

[0008] Next, hindered phenol system compound used in this invention (D) If it carries out 2 and 2 '-methylenebis 
(4-methyl-6-t-t>utylphenoi), 1, a 6-hexandiol-screw [3-(3, 5-G t-butyM-hydroxyphenyl) propionate], 
Pentaerythrityl tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate], Triethylene glycol-screw - [3-(3-t- 
butyl-5-methyMHiydroxyphenyl) propionate], 1 , 3, 5-trimethyl -2, 4, 6— tris (3, 5t-G t-butyM-hydroxy-benzyl) 
benzene, n-octadecyl-3-(4 - hydro xy-3', 5'-G t-butylphenol) propionate, 4 and 4 '-butylidenebis - (6— t— butyl— 

3- methyl phenol), Distearyl -3, 5-G t-butyl-4-hydroxybenzyl phosphonate, 2-t-butyl-6-(3-t-butyl-5-methyl- 
2-iiydroxybenzyl)-4-methylphenyl acrylate, At least one sort of N and N '-bexa methylenebis (3 5 - G t-butyl- 

4- hydroxy-hydronalium thinner MAMIDO) or two sorts or more can be used. Also in these, 1, a 6-hexandiol- 
screw [3-(3,5-G t-butyl-4-hydroxyphenyl) propionate], Pentaerythrityl tetrakis [3-(3, 5-G t-i)utyM- 
hydroxyphenyl) propionate], Triethylene glycol-screw - [3-(3-t-butyl-5-methyl-4-hydroxyphenyl) propionate], 
N, and N'-tiexa methylenebis (3 5 - G t-butyl-4-hydroxy-hydronalium thinner MAMIDO) is the especially 
desirable matter, hindered phenol system compound (D) by which addition combination is carried out in this 
invention an amount — (A) Polyacetal resin 100 the weight section — receiving — 0.01 - 5 weight section — it 
is .0.1 - 3 weight section preferably. (D) the effectiveness that it becomes enough when too little [ the addition 
of a component ] obtains — not having — moreover — case it is excessive — the effectiveness of thermal 
stability — saturation — reaching — rather — exuding — etc. — it generates and is not desirable. 

[0009] Next, ester compound used in this invention (E) It is guided from at least one sort of saturation or the 
unsaturated fatty acid which has the carbon atom of 12-32, and polyhydric alcohol, such as glycerol, a 
JIGURISE roll, pentaerythritol, sorbitan, and ethylene glycol. They are the fatty acids which exist in the nature 
which comes to contain a lauric acid, a tridecyl acid, a myristic acid, pentadecyi acid, a palmitic acid, stearin 
acid, a nona DESHIRU acid, behenic acid, and this component as a fatty acid used to prepare a fatty-acid -ester 
compound, or those mixture. It is fatty acid ester guided from the polyhydric alcohol chosen from the fatty acid 
preferably chosen from a palmitic acid, stearin acid, and behenic acid among these fatty-acid-ester compounds, 
glycerol, or sorbitan. Instantiation of a desirable fatty-acid-ester compound mentions glycerol monostearate, 
glycerol distearate, glycerol monobehenate, sorbitan monostearate, and sorbitan mono-behenate. compound (E) 
in this invention constituent loadings — (A) polyacetal resin — receiving — 0.01 - 5 weight section — it is 0.1 
- 2 weight section preferably. When there are few additions, it is deficient in an improvement effect, and since 
there is much stabilizer ****** when excessive, it is not desirable. 

[001 0] Moreover, since a desired property is further given to this invention constituent according to the object, 
the surfactant of a well-known additive, for example, lubricant, a nucleating additive, a release agent, an 
antistatic agent, and others or a pigment can be added conventionally. Preparation of this invention constituent 
is easily prepared by the well-known approach generally used as the conventional resin constituent method of 
preparation. The resin constituent of this invention is processed into the various mold goods by the general 
fabricating methods, such as injection molding. It is used suitable for the mold goods especially used as 
precision components' of small or thin meat, wrist watch components, printer components, electronic desk 
calculator components, etc. ' 
[0011] 

[Example] Although an example explains this invention below, this invention is not'limited to these examples. 
To examples 1-9, the example 1 of a comparison - 6 polyacetal resin [the Polyplastics make and a trade name 
"Duracon and M270"], extrusion kneading was carried out withlhe compounding ratio as shows the fibrous 
titanium oxide and the various additives with which surface preparation was performed in tables 1 and 2, and 
the constituent of a pellet type was prepared. Subsequently, the test piece was fabricated using the injection 
molding machine from the constituent of this pellet type, and the reinforcement shown below was measured. 
Under the present circumstances, the existence of foaming was evaluated from the condition of a strand of 
having been injected. In addition, assessment shown below was performed. The constituent which replaced with 
titanium oxide and blended the constituent using potassium titanate, and the fibrous titanium oxide which has 
not carried out surface preparation for the comparison, and (C) A nitride and (D) A hindered phenol and (E) The 
constituent which does not blend any of fatty acid ester they are was prepared and evaluated. A result is 
shown in tables 1 and 2. In addition, the measurement /assessment approach is as follows. 
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Tensile strength and a shearing strength test piece were left under the condition of the temperature of 23 
degrees C, and 50%of humidity for 48 hours, and it measured according to ASTM-0638 (****) and ASTM-D 
732-85 using the testing machine (-tensilon by the cage en tech company), and the specific fixture under the 
ambient atmosphere. 

Pellet 8g of the generating capacity above at the time of melting After carrying out melting stagnation for 5 
minutes by 200 **, the load was made to apply and flow out in a melt indexer, uptake of the formaldehyde to 
generate was carried out, it carried out the quantum, and it expressed as weight (ppm) of the formaldehyde to 
the resin per unit weight to generate. 

Continuous-molding trial injection molding machine; Toshiba IS30EPN (product made from Toshiba Machine 
Plastics Engineering) 

Cylinder temperature; 200 ** injection pressure ;750kg/cm2 injection time amount ;4-second cooldown delay ; 
3-second die temperature ;30-degrees C The above-mentioned process condition estimated the amount of the 
affix on the front face of metal mold by visual observation after continuous-molding (24 hours) implementation 
of the mold goods of a specific configuration in five steps. 

A [ ... E in which many affixes are accepted /... An affix is accepted very so much. ] ... B in which an affix is 
hardly accepted ... C in which an affix is accepted slightly ... D in which an affix is accepted for a while [0012] 
[A table 1] 
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[0013] 
[A table 2] 
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[0014] The notation in a table shows the following. 

B. Finishing agent B 1 N-(2-aminoethyl)-3-aminopropyl trimethoxysilane B-2 : 3-glycidoxypropyltrimetoxysilane 

C. (Component C) CI melamine C 2:Calcium stearate D. Hindered phenol system compound D1 : 
Pentaerythrityl-tetrakis - [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] 

D2: Triethylene glycol-screw - [3-(3-t-butyl-5-methyM-hydroxyphenyl) propionate] 
E. Fatty-acid-ester compound E 1 : glycerol monostearate E2sorbitan monostearate 



[Translation done.] 
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